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   SITE NAME AND LOCATION

   US DEPARTMENT OF ARMY
   SOUTHEASTERN AREA (SE), LETTERKENNY ARMY DEPOT (LEAD)
   FRANKLIN COUNTY, CHAMBERSBURG, PENNSYLVANIA

   #SBP
   STATEMENT OF BASIS AND PURPOSE

   THIS DECISION DOCUMENT PRESENTS THE SELECTED FINAL REMEDIAL ACTION FOR
   CONTAMINATED SOILS IN THE K AREA, WITHIN THE SOUTHEASTERN AREA AT
   LETTERKENNY ARMY DEPOT, WHICH WAS CHOSEN IN ACCORDANCE WITH THE
   REQUIREMENTS OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION,
   AND LIABILITY ACT OF 1980 (CERCLA), AS AMENDED BY THE SUPERFUND
   AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) AND, TO THE EXTENT
   PRACTICABLE, THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION
   CONTINGENCY PLAN (NCP).  THIS DECISION DOCUMENT EXPLAINS THE FACTUAL AND
   LEGAL BASIS FOR SELECTING THE FINAL REMEDY FOR THIS SITE.  THIS DECISION
   IS BASED ON THE ADMINISTRATIVE RECORD.

   THE US ENVIRONMENTAL PROTECTION AGENCY (EPA), REGION III AND THE
   PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER) CONCUR WITH
   THE SELECTED REMEDY.  THE INFORMATION SUPPORTING THIS REMEDIAL ACTION
   DECISION IS CONTAINED IN THE ADMINISTRATIVE RECORD FOR LEAD.

   ASSESSMENT OF THE SITE

   ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF
   NOT ADDRESSED BY IMPLEMENTING THE FINAL RESPONSE ACTION SELECTED IN THIS
   RECORD OF DECISION (ROD), MAY PRESENT AN IMMINENT AND SUBSTANTIAL THREAT
   TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.

   DECLARATION OF STATUTORY DETERMINATIONS

   THE SELECTED REMEDY IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT,
   COMPLIES WITH FEDERAL AND STATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE
   OR RELEVANT AND APPROPRIATE TO THE REMEDIAL ACTION, AND IS
   COST-EFFECTIVE.  THIS REMEDY UTILIZES PERMANENT SOLUTIONS AND
   ALTERNATIVE TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM
   EXTENT PRACTICABLE, AND IT SATISFIES THE STATUTORY PREFERENCE FOR
   REMEDIES THAT EMPLOY TREATMENT THAT REDUCE TOXICITY, MOBILITY, OR VOLUME
   AS THEIR PRINCIPAL ELEMENT.

   LEWIS D. WALKERDATE                              DATE:06/28/91
   DEPUTY ASSISTANT SECRETARY OF THE ARMY
   FOR ENVIRONMENT, SAFETY, AND OCCUPATIONAL HEALTH

   EDWIN B. ERICKSON                                DATE: 08/02/91
   REGIONAL ADMINISTRATOR
   US ENVIRONMENTAL PROTECTION AGENCY, REGION III



                          RECORD OF DECISION SUMMARY

   #SNLD
   1. SITE NAME, LOCATION, AND DESCRIPTION

   1.1 SITE BACKGROUND

   THE US ARMY TOXIC AND HAZARDOUS MATERIALS AGENCY (USATHAMA) IS CURRENTLY
   PERFORMING REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) ACTIVITIES
   AS REQUIRED UNDER THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT (CERCLA) AT US DEPARTMENT OF ARMY
   (ARMY), LETTERKENNY ARMY DEPOT (LEAD) IN CHAMBERSBURG, PENNSYLVANIA.
   SOIL CONTAMINATION FOR VOLATILE ORGANIC COMPOUNDS (VOCS) ABOVE THE
   ACTION LEVELS DESIGNATED BY THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL
   RESOURCES (PADER) AND THE US ENVIRONMENTAL PROTECTION AGENCY (EPA) HAS
   BEEN DETECTED IN THE K AREA WHICH IS WITHIN THE SOUTHEASTERN AREA (SE)
   OF THE DEPOT.

   PREVIOUS INVESTIGATIONS BY USATHAMA, BATTELLE, ROY F. WESTON, AND
   ENVIRONMENTAL SCIENCE & ENGINEERING, INC. (ESE) HAVE DEFINED THREE AREAS
   WITHIN THE K AREA WHERE VOC CONTAMINATION OF THE SOIL EXISTS.  THESE
   SOURCE AREAS ARE K-1, K-2, AND K-3.  SINCE CONTAMINATION OF AREA K-2 HAS
   BEEN LINKED TO THE MIGRATION OF CONTAMINANTS FROM AREA K-1,
   K-2 WILL BE CONSIDERED A PART OF K-1.  THE RECORD OF DECISION (ROD)
   DESCRIBED IN THIS DOCUMENT ENCOMPASSES ALL THREE AREAS WHICH HEREAFTER
   WILL BE REFERRED TO AS THE K AREA.

   THIS DOCUMENT IS THE ARMY'S ROD FOR THE IDENTIFICATION AND
   IMPLEMENTATION OF A FINAL SOIL REMEDIAL ACTION IN THE K AREA AT LEAD.
   THE PURPOSE OF THIS ROD IS TO: CERTIFY THAT A SELECTED REMEDY COMPLIES
   WITH CERCLA, THE NATIONAL OIL AND HAZARDOUS SUBSTANCES POLLUTION
   CONTINGENCY PLAN (NCP), AND STATE LAW, OUTLINE TECHNICAL GOALS OF THE
   SELECTED REMEDY, PROVIDE BACKGROUND INFORMATION FOR THE CONTAMINATED
   SITE, SUMMARIZE THE ANALYSIS OF THE REMEDIAL ACTION ALTERNATIVES WHICH
   WERE CONSIDERED, AND EXPLAIN THE RATIONALE FOR THE SELECTED REMEDY.
   THIS ROD WILL DOCUMENT A FINAL ACCELERATED REMEDIAL ACTION PLAN FOR
   OPERABLE UNIT ONE: K AREA CONTAMINATED SOILS (OU1).  THE REMAINING FINAL
   REMEDIAL ACTIONS AND RODS CURRENTLY PLANNED FOR LEAD WILL BE EXECUTED
   FOLLOWING THE COMPLETION OF THE RI/FS.  FIGURE 1.1 OUTLINES THE REMEDIAL
   PROCESS MANDATED BY CERCLA FOR A SITE.

   1.2 SITE LOCATION

   LEAD, FORMERLY KNOWN AS LETTERKENNY ORDNANCE DEPOT, IS LOCATED IN
   SOUTH-CENTRAL PENNSYLVANIA IN THE CENTRAL PORTION OF FRANKLIN COUNTY; IN
   LETTERKENNY, GREENE, AND HAMILTON TOWNSHIPS, ABOUT 5 MILES NORTH OF THE
   CITY OF CHAMBERSBURG (FIGURE 1.2).  THE INSTALLATION OCCUPIES 7,899
   HECTARES (19,520 ACRES) SITUATED IN THE WESTERN SIDE OF THE CUMBERLAND
   VALLEY, WHICH IS CHARACTERIZED BY GENTLY ROLLING TERRAIN UNDERLAIN BY
   FOLDED AND FAULTED GEOLOGIC FORMATIONS.  APPROXIMATELY 5600 CIVILIANS
   AND 140 MILITARY PERSONNEL ARE EMPLOYED AT LEAD, AND MORE THAN 1862
   BUILDINGS AND STRUCTURES ARE LOCATED ON THE INSTALLATION WITH ROUGHLY
   1096 MILES OF ROAD.

   THE POPULATION FOR FRANKLIN COUNTY IS ABOUT 115,000.  CHAMBERSBURG IS
   THE LARGEST TOWN AND COUNTY SEAT, WITH 17,000 INHABITANTS.
   THIRTY-THREE RESIDENCES ARE LOCATED WITHIN A 3-SQUARE-MILE AREA ADJACENT
   TO THE K AREA WITH THE SE AREA AT LEAD.  ASSUMING EACH HOME CONTAINS 3.8
   PEOPLE, THE POPULATION IS APPROXIMATELY 126 PEOPLE.

   1.3 SITE DESCRIPTION

   LEAD IS LOCATED IN THE GREAT VALLEY SECTION OF THE VALLEY AND RIDGE
   PHYSIOGRAPHIC PROVINCE.  THIS AREA, KNOWN LOCALLY AS THE CUMBERLAND
   VALLEY, EXTENDS NORTHEAST TO SOUTHWEST ACROSS THE CENTRAL PART OF
   PENNSYLVANIA.  FIGURE 1.3 IS A GENERALIZED GEOLOGIC MAP OF THE NORTHERN
   PART OF THE GREAT CUMBERLAND VALLEY, INCLUDING LEAD.



   1.3.1 GEOLOGICAL CHARACTERISTICS

   THE FIVE FORMATIONS THAT OCCUR IN THE VICINITY OF LEAD ARE THE SHALES OF
   THE MARTINSBURG FORMATION, THE LIMESTONES OF THE CHAMBERSBURG FORMATION,
   THE LIMESTONES OF THE ST. PAUL GROUP, THE DOLOMITES OF THE PINESBURG
   STATION FORMATION, AND THE LIMESTONES AND INTERBEDDED DOLOMITES OF THE
   ROCKDALE RUN FORMATION.  THE CHAMBERSBURG FORMATION, ST. PAUL GROUP,
   ROCKDALE RUN FORMATION, AND PINESBURG STATION FORMATION OCCUR IN THE SE
   AREA WITH THE ST. PAUL GROUP OCCURRING IN THE K AREA.  THESE GEOLOGIC
   FORMATIONS ARE FRACTURED AND DEFORMED TO VARYING DEGREES FROM PAST
   GEOLOGIC ACTIVITY.

   THE MARTINSBURG FORMATION, PREDOMINATELY A BLACK SHALE, AND THE
   PINESBURG STATION FORMATION, PREDOMINATELY A DOLOMITE, APPEAR TO BE MORE
   RESISTANT TO EROSION THAN THE OTHER ROCK UNITS AND TEND TO FORM HILLS.
   HOWEVER, THE CHAMBERSBURG FORMATION, ST. PAUL GROUP, AND ROCKDALE RUN
   FORMATION ARE LIMESTONES THAT FORM THE VALLEY FLOOR OF THE SE AREA AT
   LEAD AND HAVE ASSOCIATED KARST FEATURES (E.G. SINKHOLES AND INTERNAL
   DRAINAGE).  THE LIMESTONES OF THE ST. PAUL GROUP ARE PRESENT WITHIN THE
   K AREA.  THE CARBONATE AND SHALES IN THE SE AREA ARE DISTORTED BY
   STRUCTURAL DEFORMATIONS THAT FORMED THE GREAT VALLEY.  THE PREDOMINANT
   FAULTS ASSOCIATED WITH THE SE AREA OF LEAD ARE THE PINOLA AND
   LETTERKENNY FAULTS (SEE FIGURE 1.4).

   1.3.2 GROUNDWATER CHARACTERISTICS

   GROUNDWATER FLOW IN THE ORDOVICIAN CARBONATES (CHAMBERSBURG FORMATION,
   ST. PAUL GROUP, PINESBURG STATION FORMATION, AND ROCKDALE RUM FORMATION)
   TENDS TO PARALLEL THE STRIKE OF THE BEDDING AND JOINTS, FRACTURES, AND
   MAJOR FAULT STRUCTURES.  IN THE MARTINSBURG FORMATION, EXTENSIVE
   FRACTURING CAUSES GROUNDWATER FLOW TO RESEMBLE CLASSICAL POROUS MEDIA
   FLOW PATTERNS AND IS NORMAL TO THE EQUIPOTENTIAL LINES OF THE
   GROUNDWATER GRADIENT.

   THE MARTINSBURG FORMATION IS A THIN-BEDDED, BLACK, STEEPLY INCLINED,
   FISSILE SHALE OF LATE ORDOVICIAN AGE.  IT CONTAINS INTERBEDDED LAYERS OF
   SANDSTONES, SILTSTONES, AND MINOR CARBONATES.  WELLS COMPLETED WITHIN
   THE MARTINSBURG FORMATION YIELD FROM 50 TO 150 GALLONS PER MINUTE (GPM).

   THE MIDDLE ORDOVICIAN CHAMBERSBURG FORMATION IS A DARK GRAY, THICK-TO
   THIN-BEDDED LIMESTONE THAT WEATHERS INTO COBBLES WITH MODERATE
   GROUNDWATER YIELDS OF APPROXIMATELY 11 TO 35 GPM.

   THE MIDDLE ORDOVICIAN ST. PAUL GROUP IS A DARK GRAY, THIN-BEDDED
   LIMESTONE WITH SOME MINOR INTERBEDDING OF DOLOMITE.  DUE TO THE
   EXTENSIVE FAULTING AND SHORTENING OF THE ST. PAUL GROUP IN THIS AREA, IT
   IS DIFFICULT TO DISTINGUISH THE ST. PAUL GROUP AQUIFER FROM THE
   CHAMBERSBURG FORMATION AQUIFER.  THEREFORE, THE ST. PAUL GROUP AQUIFER
   CAN BE TREATED AS PART OF THE CHAMBERSBURG FORMATION AQUIFER IN THE K
   AREA.  GROUNDWATER YIELDS IN THIS FORMATION ARE APPROXIMATELY 15 GPM.

   THE PINESBURG STATION FORMATION IS A LIGHT GRAY DOLOMITE OF MIDDLE
   ORDOVICIAN AGE.  THE DOLOMITES ARE STRUCTURELESS TO LOCALLY PLANAR,
   LAMINATED, AND CONTAIN SMALL, WHITE ROSETTE CHERT NODULES AND SPARSE,
   DARK CHERT MASSES.  WATER FLOW THROUGH THE DOLOMITES IS RESTRICTED AND
   ACTS AS A BARRIER TO GROUNDWATER FLOW.  THE CONTACT BETWEEN THE
   PINESBURG STATION AND ST. PAUL GROUP CARBONATES IS ENLARGED BY
   SOLUTIONING AND ACTS AS A GROUNDWATER CONDUIT ALONG THE BARRIER.  THE
   PINESBURG STATION FORMATION IS MODERATELY PRODUCTIVE, WITH MAXIMUM
   REPORTED GROUNDWATER YIELDS OF 30 GPM.

   THE ROCKDALE RUN FORMATION IS AN ORDOVICIAN AGE LIMESTONE THAT OUTCROPS
   FREQUENTLY, FORMING GENTLY ROLLING TERRAIN, AND IS COMPOSED OF
   LIMESTONES AND A SIGNIFICANT NUMBER OF DOLOMITE BEDS, BOTH CONTAINING
   SMALL, WHITE CHERT NODULES.  THIS FORMATION IS A HIGHLY PRODUCTIVE
   AQUIFER, WITH REPORTED YIELDS UP TO 410 GPM.



   1.3.3 SOILS CHARACTERISTICS

   THE PREDOMINANT SOILS AT LEAD ARE DEVELOPED THROUGH WEATHERING OF THE
   MARTINSBURG SHALE AND INTERBEDDED SILTSTONES.  THE SOILS IN THE SE AREA
   INCLUDING THE K AREA AT LEAD HAVE BEEN MAPPED AS PART OF THE
   HAGERSTOWN-DUFFIELD ASSOCIATION AND WEIKERT-BERKS-BEDINGTON ASSOCIATION.
   THESE SOILS ARE DESCRIBED AS SILTY CLAY LOAMS AND SILTY CLAYS WITH SHALE
   AND LIMESTONE FRAGMENTS (SEE FIGURE 1.5).

   1.3.4 SURFACE WATER CHARACTERISTICS

   TWO MAJOR STORMWATER DRAINAGE SYSTEMS SERVE THE SE AREA AT LEAD.

   DRAINAGE FROM SOUTH OF COFFEY AVENUE EXITS THROUGH THE STORM DRAIN
   OUTFALL AT THE SOUTHEASTERN CORNER OF THE SE.  IT JOINS OTHER SURFACE
   RUNOFF FLOWING SOUTHWARD 1.5 MILES TO CONOCOCHEAGUE CREEK, A TRIBUTARY
   OF THE POTOMAC RIVER.  A PORTION OF THE RUNOFF ENTERS A SMALL SINKHOLE
   LOCATED APPROXIMATELY 0.5 MILES DOWNSTREAM OF LEAD.

   RUNOFF NORTH OF COFFEY AVENUE DISCHARGES INTO THE INDUSTRIAL WASTEWATER
   TREATMENT PLANT (IWTP) OUTFALL DITCH AND INTO ROWE RUN.  ROWE RUN FLOWS
   3.5 MILES TO MUDDY RUN, WHICH ENTERS CONODOGUINET CREEK, A TRIBUTARY OF
   THE SUSQUEHANNA RIVER.  TWO SPRINGS, ROWE AND PINOLA, DISCHARGE INTO
   ROWE RUN 1.25 AND 3.1 MILES, RESPECTIVELY, NORTHEAST OF LEAD.  IT IS
   BELIEVED THAT THESE SPRINGS ARE THE MAJOR DISCHARGE POINTS FOR
   GROUNDWATER FLOWING BENEATH THE K AREA WITHIN THE SE AREA.

   1.3.5 LAND USES

   NO NATIONAL OR STATE FORESTLAND, OR OTHER PUBLIC LANDS WERE IDENTIFIED
   AS IMPACTED BY THE CONTAMINATION WITHIN THE K AREA AT LEAD.  THE
   K-AREA IS NOT LOCATED WITHIN A FLOODPLAIN OR WETLANDS.  THE PRINCIPAL
   LAND USE ADJACENT TO THE K AREA AT LEAD IS FARMING AND RAISING OF
   LIVESTOCK (BEEF CATTLE AND PIGS).  PRINCIPAL CROPS ARE FRUIT TREES (E.G.
   APPLES, PEARS, PEACHES), CORN, AND POTATOES.

   NO THREATENED OR ENDANGERED SPECIES HAVE BEEN IDENTIFIED WITHIN THE K
   AREA AT LEAD.  AN ENVIRONMENTAL ASSESSMENT FOR LEAD IS BEING CONDUCTED
   AND WILL RESULT IN ENDANGERMENT AND ECOLOGICAL ASSESSMENTS.

   #SHEA
   2. SITE HISTORY AND ENFORCEMENT ACTIVITIES

   2.1 SITE HISTORY

   LEAD IS OWNED AND OPERATED BY THE ARMY.  ALTHOUGH ESTABLISHED IN 1942
   WITH THE MISSION OF AMMUNITION STORAGE, THE PRINCIPAL MISSIONS AT LEAD
   CURRENTLY INCLUDE OVERHAULING, REBUILDING, AND TESTING OF WHEELED AND
   TRACKED VEHICLES; THE ISSUANCE AND SHIPMENT OR CLASS III CHEMICALS AND
   PETROLEUM; AND THE STORAGE, MAINTENANCE, DEMILITARIZATION, AND
   MODIFICATION OF AMMUNITION.  OPERATIONS ASSOCIATED WITH CURRENT OR PRIOR
   MISSIONS HAVE INCLUDED CLEANING AND STRIPPING, PLATING, LUBRICATION,
   DEMOLITION, CHEMICAL AND PETROLEUM TRANSFER AND STORAGE, AND
   WASHOUT/DEACTIVATION OF AMMUNITION.  MANY OF THESE ACTIVITIES, EXCEPT
   THOSE ASSOCIATED WITH AMMUNITION, WERE CONDUCTED IN THE SE AREA USING
   SIGNIFICANT QUANTITIES OF TRICHLOROETHYLENE, OTHER CHLORINATED
   HYDROCARBONS, HYDROCARBONS, AND OTHER SOLVENTS.

   PAST INDUSTRIAL ACTIVITIES AND WASTE DISPOSAL PRACTICES OF
   TRICHLOROETHYLENE, HYDROCARBONS, AND OTHER SOLVENTS HAVE RESULTED IN VOC
   CONTAMINATION OF THE SOIL AND GROUNDWATER IN PARTS OF THE SE AREA.  THE
   PRIMARY CONTAMINANT SOURCES IN THE K AREA ARE THE CONTAMINATED SOILS
   ASSOCIATED WITH THE VARIOUS BURIAL TRENCHES, PITS, AND LANDFILLS
   FORMERLY USED AS HAZARDOUS WASTE DISPOSAL AREAS FOR THE SPENT SOLVENTS
   SUCH AS TRICHLOROETHYLENE AND 1,1,1-TRICHLOROETHANE.



   2.2 DESCRIPTION OF INVESTIGATIVE HISTORY

   TWO AREAS OF LEAD WERE PROMULGATED TO THE NATIONAL PRIORITIES LIST
   (NPL).  THE TWO NPL SITES AT LEAD ARE THE PROPERTY DISPOSAL OFFICE AREA
   (PDO) DRAINAGE SYSTEM AND THE SOUTHEASTERN AREA (SE) DRAINAGE SYSTEM.
   THE PDO AREA HAS A HAZARDOUS RANKING SYSTEM (HRS) SCORE OF 37.51, AND
   THE SE AREA HAS A SCORE OF 34.21.  THE SE AREA WAS LISTED ON THE NPL IN
   JULY 1987, AND THE PDO AREA WAS LISTED IN MARCH 1989.  THESE TWO SITES
   ARE SHOWN IN FIGURE 2.1.  THE DASHED LINES THAT SEPARATE THE AREAS
   INDICATE APPROXIMATE SURFACE WATER AND GROUNDWATER BASINS.  THE K AREA
   IS LOCATED WITHIN THE SE DRAINAGE SYSTEM.  FIGURE 2.2 DELINEATES THE
   SOURCE AREAS OF SOIL CONTAMINATION IN THE K-AREA; K-1, K-2, AND K-3,
   WHICH THIS ROD WILL DISCUSS.

   A PRELIMINARY ASSESSMENT OF THE DEPOT WAS CONDUCTED BY USATHAMA IN 1980.
   A REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS) WAS INITIATED BY
   USATHAMA FOR BOTH NPL AREAS IN 1984.  THE NATURE AND EXTENT OF THE
   CONTAMINANT SOURCES IN THE SE AREA HAS BEEN INVESTIGATED IN THESE
   PREVIOUS REPORTS.  SEE TABLE 2.1 FOR A COMPILATION OF ALL ENVIRONMENTAL
   CONTAMINATION REPORTS FOR LEAD WHICH ARE CONTAINED IN THE ADMINISTRATIVE
   RECORD.  GROUNDWATER CONTAMINATION IN THE K AREA WITHIN THE SE AREA HAS
   BEEN CONFIRMED FOR FOUR SOURCE AREAS; AREAS A, B, K-1, AND K-2, WITH
   THREE OF THESE AREAS; AREAS A, B, AND K-1 IDENTIFIED AS MIGRATION
   SOURCES CONTRIBUTING TO THE GROUNDWATER CONTAMINATION IN THE AREA
   (WESTON, 1984).  SOIL GAS SAMPLING PERFORMED WITHIN THE SE AREA DURING
   THE 1989 EPRDA SOIL GAS INVESTIGATION IDENTIFIED FOUR AREAS OF HIGH
   CONCENTRATIONS OF VOC'S; AREAS C, K-1, K-2, AND K-3 (WESTON, 1989A).

   OFFPOST GROUNDWATER CONTAMINATION HAS OCCURRED IN PRIVATE WELLS ADJACENT
   TO THE SE AREA AT LEAD.  RECENT EFFORTS WITH A DYE TRACER STUDY HAVE
   HELPED TO MORE CLEARLY IDENTIFY CONTAMINANT PATHWAYS BETWEEN SOME
   SOURCES WITHIN THE SE AREA AND CERTAIN OFFPOST, PRIVATE WELLS.

   PURSUANT TO CERCLA SECTION 120, AN INTERAGENCY AGREEMENT (IAG) WAS
   SIGNED IN FEBRUARY 1989 BETWEEN EPA, PADER, AND THE ARMY TO ENSURE
   COOPERATION AND UNDERSTANDING BETWEEN ALL THREE PARTIES AND TO
   FACILITATE A SOUND AND AGGRESSIVE ENVIRONMENTAL CLEANUP PROGRAM AT LEAD
   FOR THE TWO NPL AREAS.  THE ACCELERATED REMEDIAL ACTION FOR THE K AREAS
   WHICH IS THE SUBJECT OF THIS ROD IS REQUIRED BY THE IAG.  THE REGULATORS
   HAVE REVIEWED ALL PRIOR REPORTS LISTED IN TABLE 2.1. AND HAVE IDENTIFIED
   PROBLEMS AND DATA GAPS UNDER THE RI/FS PROGRAM.  LEAD IS CURRENTLY
   CONDUCTING FIELD WORK TO ENSURE THAT THE FINAL RI/FS DOCUMENTS ARE
   COMPLETE AND ADEQUATE.  IN ADDITION, THE INDUSTRIAL WASTE TREATMENT
   PLANT LAGOONS ARE BEING CLOSED IN ACCORDANCE WITH THE RESOURCE
   CONSERVATION AND RECOVERY ACT.

   2.3 CERCLA ACTIVITIES

   A FOCUSED FEASIBILITY STUDY (FFS) WAS PREPARED FOR LEAD TO DEVELOP AND
   EVALUATE ALTERNATE REMEDIAL RESPONSES TO UNCONTROLLED RELEASES OF
   HAZARDOUS SUBSTANCES FROM SPECIFIED AREAS WITHIN THE DEPOT,S TWO NPL
   SITES, THE SE AREA AND THE PDO AREA.  THE FFS IS AN ACCELERATED
   FEASIBILITY STUDY WHICH FOCUSES SPECIFICALLY ON CONTAMINATED SOILS IN
   THE K AREA AND PDO AREA.  THE PURPOSE OF THE FFS IS TO BEGIN REMEDIATION
   ON A KNOWN SOURCE AREA WHILE THE REMAINING FINAL REMEDIATION PLANS ARE
   BEING PREPARED AS FURTHER DESCRIBED IN THE IAG SECTION IX.D.  THE FFS IS
   A REQUIRED DOCUMENT UNDER THE IAG.  WITHIN THE SE AREA, THE FFS HAS
   FOCUSED ON THE CONTAMINANT SOURCES IN THE K AREA AND HAS EVALUATED
   POTENTIAL FINAL REMEDIAL MEASURES FOR THE SOILS IN THE K AREA.  THIS
   STUDY, IN CONJUNCTION WITH PAST REPORTS, HAS INDICATED THAT SOIL
   REMEDIATION IS FEASIBLE (WESTON, 1984).

   THE FFS PROVIDES THE INFORMATION NECESSARY FOR IDENTIFICATION OF FINAL
   REMEDIAL ALTERNATIVES AT LEAD, IN ACCORDANCE WITH CERCLA AND THE NCP.
   THIS COST-EFFECTIVE REMEDIAL ALTERNATIVE WILL EFFECTIVELY MITIGATE AND
   MINIMIZE THREATS TO AND PROVIDE ADEQUATE PROTECTION OF PUBLIC HEALTH AND
   WELFARE AND THE ENVIRONMENT.  EXCEPT AS PROVIDED IN 40 CFR 300.68(I)(5),



   THE SELECTED REMEDY MUST ATTAIN OR EXCEED APPLICABLE OR RELEVANT AND
   APPROPRIATE FEDERAL AND STATE PUBLIC HEALTH AND ENVIRONMENTAL
   REQUIREMENTS THAT HAVE BEEN IDENTIFIED FOR THE SPECIFIC SITE.  THIS ROD
   WILL FOCUS ON THE CONTAMINATED SOILS IN THE K AREA. FIGURE 2.3 SHOWS THE
   AREAS WHICH THIS DOCUMENT WILL DISCUSS.

   AS OUTLINED IN THE IAG, THE ARMY IS THE LEAD AGENCY AND EPA AND PADER
   ARE THE SUPPORT AGENCIES.  AS THE LEAD AGENCY, THE ARMY IS REQUIRED TO
   IDENTIFY THE "PREFERRED ALTERNATIVE" AND PREPARE THE ROD FOR AN NPL
   SITE.  THE ARMY IS ISSUING THIS ROD AS REQUIRED BY SECTIONS 120(E)(2)
   AND 117 OF CERCLA.  THIS DOCUMENT SUMMARIZES INFORMATION WHICH CAN BE
   FOUND IN GREATER DETAIL IN THE REMEDIAL INVESTIGATION/FEASIBILITY STUDY
   (RI/FS) FOR THE SE AREA OF DECEMBER 1987 (ESE, 1987B), THE FFS OF AUGUST
   1990 (USATHAMA, 1990), THE PROPOSED PLAN FOR THE SE AREA OF MAY 1991
   (LEAD, 1991) AS WELL AS OTHER DOCUMENTS CONTAINED IN THE ADMINISTRATIVE
   RECORD FILE FOR THIS SITE.

   #HCP
   3 HIGHLIGHTS OF COMMUNITY PARTICIPATION

   THE FFS AND THE PROPOSED PLANS FOR THE SE AREA AND THE PDO AREA AT LEAD
   WERE RELEASED TO THE PUBLIC ON APRIL 6, 1991.  THESE TWO DOCUMENTS WERE
   MADE AVAILABLE TO THE PUBLIC IN BOTH THE ADMINISTRATIVE RECORD AND AN
   INFORMATION REPOSITORY MAINTAINED AT THE EPA DOCKET ROOM IN REGION III,
   PHILADELPHIA, PENNSYLVANIA, AT BUILDING 663 AT LEAD, AND AT THE COYLE
   FREE LIBRARY IN CHAMBERSBURG, PENNSYLVANIA.  THE NOTICE OF AVAILABILITY
   FOR THESE TWO DOCUMENTS WAS PUBLISHED IN A LOCAL CHAMBERSBURG NEWSPAPER,
   THE PUBLIC OPINION, ON APRIL 6, 13, 20 AND 27, 1991.  A PUBLIC COMMENT
   PERIOD WAS HELD FROM APRIL 6, 1991 TO MAY 20, 1991.  IN ADDITION, A
   PUBLIC MEETING WAS HELD ON MAY 14, 1991.  AT THIS MEETING, THE ARMY
   PRESENTED AN OVERVIEW OF THE PROPOSED PLAN AND THE PREFERRED ALTERNATIVE
   BEING PROPOSED AS REQUIRED UNDER CERCLA. COMMUNITY ATTENDANCE AT THE A
   PUBLIC MEETING WAS VERY LOW.  THE RESPONSIVENESS SUMMARY OF THIS ROD
   PROVIDES A DISCUSSION OF PUBLIC COMMENTS RECEIVED DURING THE PUBLIC
   COMMENT PERIOD.  THIS DECISION DOCUMENT PRESENTS THE SELECTED FINAL
   REMEDIAL ACTION FOR THE K AREA AT LEAD, CHOSEN IN ACCORDANCE WITH
   CERCLA, AND THE NCP.  THE DECISION FOR THIS SITE IS BASED ON THE
   ADMINISTRATIVE RECORD.

   #SR
   4. SCOPE AND ROLE

   DUE TO THE COMPLEXITY OF THE CONTAMINATION PROBLEMS AT LEAD, THE ARMY
   HAS DIVIDED THE CLEANUP WORK IN THE PDO AND SE AREAS INTO MANAGEABLE
   COMPONENTS CALLED "OPERABLE UNITS" (OUS).  OUS ARE SEPARATE RESPONSE
   MEASURES WHICH ARE COMPONENTS OF THE OVERALL CLEANUP AT A NPL SITE.
   THERE ARE FIVE OPERABLE UNITS CURRENTLY PLANNED FOR THE DEPOT.  THE OUS
   AT THE TWO NPL SITES HAVE BEEN NUMBERED SEPARATELY.  THESE OUS ARE;

   SOUTHEASTERN AREA

            *    OPERABLE UNIT 1 - K AREA CONTAMINATED SOILS
            *    OPERABLE UNIT 2 - SE AREA SOURCE IDENTIFICATION
            *    OPERABLE UNIT 3 - SE AREA CONTAMINATED GROUNDWATER

   PROPERTY DISPOSAL OFFICE AREA

            *    OPERABLE UNIT 1 - REVETMENTS, OIL BURN PIT CONTAMINATED
                 SOILS
            *    OPERABLE UNIT 2 - PDO AREA CONTAMINATED GROUNDWATER

   THE REMEDIAL OBJECTIVE FOR LEAD IS TO REDUCE CONTAMINATION TO LEVELS
   THAT ELIMINATE UNACCEPTABLE RISK TO HUMAN HEALTH AND THE ENVIRONMENT.
   THE OVERALL STRATEGY FOR LEAD IS TO ADDRESS THE CONTAMINATED SOILS OUS
   FIRST AND THE CONTAMINATED GROUNDWATER OUS IN THE FUTURE.  THE



   CONTAMINATED SOILS OUS ARE BEING CONSIDERED FIRST BECAUSE CONTAMINATED
   SOILS ARE USUALLY LESS DIFFICULT TO CLEAN UP THAN CONTAMINATED
   GROUNDWATER, AND THE CONTAMINATED SOILS ARE OFTEN MORE LOCALIZED AND
   ACCESSIBLE.  THEREFORE, LEAD IS TAKING IMMEDIATE ACTIONS ON THE
   CONTAMINATED SOILS IN THE PDO AND SE AREA AS REQUIRED TO REDUCE THE
   DIRECT RISK TO HUMAN HEALTH AND THE ENVIRONMENT RELATIVELY QUICKLY.
   THESE ACTIONS WILL ALSO HELP AVERT THE CONTAMINATED SOILS FROM ACTING AS
   A CONTINUING SOURCE OF GROUNDWATER CONTAMINATION IN THESE AREAS.

   THIS OU, THE FIRST ONE FOR THE SE AREA, ADDRESSES THE CONTAMINATED SOILS
   IN THE K-AREA.  THESE SOILS ARE ONE OF THE PRINCIPAL THREATS POSED BY
   THE SITE.  THE K SOURCE AREAS INCLUDE K-1, A FORMER LAGOON AREA, AND
   K-3, A REVETMENT USED IN THE PAST FOR DRUM STORAGE.  THE AREA K-2 IS
   CONTAMINATED AS A RESULT OF MIGRATION FROM CONTAMINANTS FROM K-1.
   THEREFORE, K-2 WILL BE CONSIDERED AS PART OF K-1 AND WILL BE INCLUDED IN
   THIS FINAL REMEDIAL ACTION.  THE SELECTED REMEDY SATISFIES THE
   PREFERENCE FOR USING TREATMENT AS A PRINCIPAL ELEMENT OF THE
   REMEDIATION.  THIS REMEDY WILL BE CONSISTENT WITH ANY FUTURE REMEDIATION
   AT THE SITE.

   #SSC
   5. SUMMARY OF SITE CHARACTERISTICS

   5.1 SITE CONTAMINATION AND AFFECTED MEDIA

   THE CONTAMINATED MEDIUM IN THE K AREA IS THE SOILS.  CONTAMINANTS IN THE
   SOILS IN THIS AREA WERE PREVIOUSLY DOCUMENTED AND INCLUDE A VARIETY OF
   ORGANIC COMPOUNDS AT CONCENTRATIONS UP TO 7,000,000 MICROGRAMS PER
   KILOGRAM (UG/KG).  THE COMMONLY OCCURRING ORGANIC COMPOUNDS ARE XYLENE,
   TRANS-1,2-DICHLOROETHYLENE, ETHYLBENZENE, AND TRICHLOROETHYLENE.  THE
   GROUNDWATER IN THE SE AREA IS CONTAMINATED WITH THE SAME ORGANIC
   COMPOUNDS AS THE SOILS FROM THE K AREA, WITH CONCENTRATIONS IN THE
   GROUNDWATER OCCURRING AT UP TO 20,000 MICROGRAMS PER LITER (UG/L).  THE
   SOILS IN THE K AREA ARE ALSO CONTAMINATED WITH VARIOUS HEAVY METALS,
   HOWEVER, GROUNDWATER CONTAMINATION WITH METALS IS MINIMAL IN THE SE
   AREA, PROBABLY DUE TO THE RETENTIVE PROPERTIES OF THE CLAYEY SOILS WITH
   RESPECT TO METALS (ESE, 1986A, 1986B).  THE LIMESTONE GEOLOGY IN THE K
   AREA SOILS APPEARS TO BE NATURALLY STABILIZING THE METALS IN THIS AREA.
   ANALYSIS AND DISPOSAL OF TREATED SOILS WILL BE PERFORMED IN ACCORDANCE
   WITH PENNSYLVANIA PROPOSED RESIDUAL WASTE REGULATIONS.

   5.2 SOURCES OF CONTAMINATION

   THE PRIMARY CONTAMINANT SOURCES IN THE K AREA ARE THE CONTAMINATED SOILS
   ASSOCIATED WITH THE VARIOUS BURIAL TRENCHES, PITS, AND LANDFILLS
   FORMERLY USED AS HAZARDOUS WASTE DISPOSAL AREAS FOR THE SPENT SOLVENTS
   SUCH AS TRICHLOROETHYLENE AND 1,1,1-TRICHLOROETHANE.

   5.3 LOCATION OF CONTAMINATION

   THERE ARE NO STRUCTURES SUCH AS BUILDINGS OR ROADWAYS WHICH COULD IMPEDE
   THE REMEDIAL ACTION OF THE SOILS IN THE K AREA.  THE IMPACTED AREA IS
   EASILY ACCESSIBLE AND IS LOCATED AWAY FROM THE MAIN INDUSTRIAL BUILDINGS
   ON DEPOT.

   5.4 POTENTIAL ROUTES OF MIGRATION

   MIGRATION OF THE ORGANIC CONTAMINANTS FROM THE SE AREA INTO AND THROUGH
   THE GROUNDWATER IS STILL OCCURRING DUE TO THE CONTINUED PRESENCE OF THE
   VARIOUS SOURCE SOILS IN THE K AREA.  A SLIGHT TREND TOWARD DECREASING
   CONTAMINANT LEVELS IN THE GROUNDWATER WITH TIME MAY BE DUE TO THE
   DILUTION OF EXISTING SOURCES BY GROUNDWATER THROUGHFLOW.
   INTERPRETATIONS FROM THE DYE TRACER STUDY BEING CONDUCTED IN THE SE AREA
   INDICATE FLOW RATES IN DIFFERENT PARTS OF THE ACTIVELY FUNCTIONING
   AQUIFER ARE HIGHLY VARIABLE, FROM 4 TO 300 FEET PER HOUR.  AS DESCRIBED
   EARLIER, GROUNDWATER WILL BE ADDRESSED AS OPERABLE UNIT THREE AND IS THE



   SUBJECT OF AN ONGOING RI/FS.

   OFFPOST, THE CONTAMINANT TRANSPORT MECHANISMS APPEAR TO BE RELATED TO
   THE FRACTURED KARST BEDROCK ENVIRONMENT ASSOCIATED WITH ROWE AND PINOLA
   SPRINGS TO THE NORTHEAST, BOTH OF WHICH DISCHARGE GROUNDWATER TO THE
   SURFACE WATER OF ROWE RUN.  THE DIRECTION AND RATE OF CONTAMINANT
   MIGRATION IN THE GROUNDWATER HAS NOT BEEN QUANTITATIVELY DETERMINED IN
   THE SE AREA DUE TO THE COMPLEX NATURE OF THE LIMESTONE AQUIFER, BUT THE
   GENERAL FLOW DIRECTION OFFPOST APPEARS TO BE TO THE NORTHEAST, TOWARD
   ROWE SPRING, BASED ON CONTAMINANT DISTRIBUTIONS IN OFFPOST PRIVATE
   WELLS.

   THIRTY-THREE RESIDENCES ARE LOCATED WITHIN A 3-SQUARE-MILE (MI2) AREA
   ADJACENT TO THE K AREA WITH THE SE AREA AT LEAD.  ASSUMING EACH HOME
   CONTAINS 3.8 PEOPLE, THE POPULATION IMPACTED BY THE CONTAMINATION AT THE
   K AREA IS APPROXIMATELY 126 PEOPLE.  A WATERLINE HAS BEEN INSTALLED TO
   41 RESIDENCES LOCATED ADJACENT TO THE SE AREA.  THESE RESIDENCES HAVE
   BEEN AFFECTED BY THE CONTAMINATED GROUNDWATER WHICH IS MIGRATING OFF
   DEPOT FROM THE SE AREA.  THE INSTALLATION OF THE WATERLINE HAS
   ELIMINATED THE DRINKING WATER THREAT TO THESE 41 RESIDENCES.

   #SSR
   6. SUMMARY OF SITE RISKS

   6.1 EXPOSURE ASSESSMENT

   THE SE AREA ENDANGERMENT ASSESSMENT (EA) (ESE, 1988D) IDENTIFIED TWO
   COMPOUNDS, 1,1-DICHLOROETHYLENE AND TRICHLOROETHYLENE, AS CRITICAL
   CONTAMINANTS IN THE GROUNDWATER OFFPOST OF THE K AREA.  THEREFORE, THE
   FFS CONCENTRATED ON THESE CONTAMINANTS FOR DETERMINING THE SITE RISKS
   FOR THE CONTAMINATED SOILS IN THE K AREA.

   THE SE AREA EA (ESE, 1988D) EVALUATED POTENTIAL HEALTH RISKS FOR WORKERS
   AND OFFPOST RESIDENTS BY ACTIVITIES THAT WOULD BRING THEM INTO CONTACT
   WITH CONTAMINATED SOILS IN THE SOURCE AREAS.  SKIN ABSORPTION,
   INCIDENTAL INGESTION OF SOILS, AND INHALATION OF VAPORS FROM
   CONTAMINATED SOILS WERE CONSIDERED TO BE POSSIBLE CONCURRENT EXPOSURES.
   HOWEVER, INGESTION OF CONTAMINATED SOILS AND DIRECT SKIN CONTACT WITH
   SUCH SOILS WERE NOT CONSIDERED FOR THE K AREA BECAUSE THE CONTAMINANTS
   ARE LOCATED IN SOILS WELL BELOW THE GROUND SURFACE WHICH LIMITS THEIR
   EXPOSURE THROUGH DIRECT CONTACT WITH THE SOIL.  ACCESS ONTO THE
   INSTALLATION IS RESTRICTED BY FENCES WHICH LIMITS THE POTENTIAL FOR
   EXPOSURE FOR NON-LEAD PERSONNEL.  INHALATION VAPORS FOR OFFPOST
   RECEPTORS AND ALL ROUTES FOR ONPOST WORKERS IN THE K AREA WERE CONSIDERED.

   6.2 RISK CHARACTERIZATION

   THE CANCER RISK FOR ALL ROUTES FOR WORKERS IN THE K AREA WAS CALCULATED
   TO BE 6.10 X (10-8) WHICH IS BELOW EPA'S ACCEPTABLE RANGE FOR RISK
   LEVELS.  EPA ACCEPTABLE RANGE FOR RISK LEVELS IS 1 X (10-4) TO 1 X
   (10-6), WITH THE TARGET RISK LEVEL DESIGNATED AS 1 X (10-6).  A CANCER
   RISK OF 1 X (10-6) MEANS THAT ONE ADDITIONAL PERSON OUT OF A MILLION IS
   AT RISK OF DEVELOPING CANCER AS A RESULT OF SITE-RELATED EXPOSURE TO A
   CARCINOGEN OVER A 70-YEAR LIFETIME IF THE SITE IS NOT CLEANED UP.  THIS
   RISK ANALYSIS FOR THE AREA INDICATES THAT AIR CONCENTRATIONS, AS A
   RESULT OF VOLATILIZATION FROM THE SOIL, DO NOT PRESENT A HEALTH HAZARD
   TO WORKERS.  HEALTH RISKS TO RESIDENTS LOCATED DOWNWIND OF THE K AREA
   WERE EVALUATED AT LESS THAN 1 X (10-7) (2.13 X (10-8)) BECAUSE OF THE
   LOW LEVELS OF VOLATILE ORGANICS DETECTED IN THE SOILS IN THIS AREA.

   A HAZARD INDEX (HI) REPRESENTS THE SUM OF THE RATIOS OF CALCULATED
   EXPOSURE LEVELS TO ACCEPTABLE EXPOSURE CONCENTRATIONS FOR ALL CHEMICALS
   UNDER CONSIDERATION.  THE HI PROVIDES A REFERENCE POINT.  WHEN THE HI
   EXCEEDS UNITY, THERE MAY BE A CONCERN FOR A POTENTIAL HEALTH RISK.  A
   HAZARD INDEX OF 2.47 X (10-1) FOR THE NONCARCINOGENIC COMPOUNDS IN THE K
   AREA INDICATES THAT A SIGNIFICANT HEALTH HAZARD TO WORKERS DOES NOT



   EXIST.  NONCARCINOGENIC COMPOUNDS WERE ALSO DETERMINED TO POSE A LOW
   HEALTH RISK TO OFFPOST RECEPTORS POTENTIALLY EXPOSED TO THE INHALATION
   PATHWAY.

   6.3 RISK CONCLUSIONS

   FEDERAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) ARE
   NOT AVAILABLE FOR THE SE AREA INDICATOR CONTAMINANTS IN THE SOIL;
   HOWEVER, THE STATE ARAR FOR THE INDICATOR CONTAMINANTS IN SOILS IS THAT
   THE SOILS MUST BE CLEANED UP TO THE EXTENT NECESSARY TO MEET THE
   BACKGROUND GROUNDWATER CLEANUP REQUIREMENTS.  THE STATE ARAR FOR
   GROUNDWATER IS BACKGROUND.  A SOIL CLEANUP CRITERIA WAS DEVELOPED BASED
   ON THE SOIL-TO-GROUNDWATER RATIOS OBSERVED IN THE SE AREA.

   THE RATIOS OF SOIL-TO-GROUNDWATER CONCENTRATIONS WERE FOUND TO BE 1 FOR
   1,1-DICHLOROETHYLENE AND 45 FOR TRICHLOROETHYLENE IN THE SE AREA EA
   (ESE, 1988A).  THE FEDERAL MAXIMUM CONTAMINANT LEVEL (MCL) FOR BOTH
   ORGANICS WAS CONSIDERED.  THE MCL IS THE MAXIMUM PERMISSIBLE LEVEL OF A
   CONTAMINANT IN WATER WHICH IS DELIVERED TO THE FREE FLOWING OUTLET OF
   THE ULTIMATE USER OF A PUBLIC WATER SYSTEM.  THE MCL FOR
   TRICHLOROETHYLENE, 5 MICROGRAMS PER LITER (UG/L), IS MORE STRINGENT THAN
   THE MCL FOR 1,1-DICHLOROETHYLENE, 7 UG/L. THEREFORE, BY USING THE MCL
   FOR TRICHLOROETHYLENE, THE ACCEPTABLE SOIL CONCENTRATION DEVELOPED FOR
   THE K AREA IN THE FFS IS DETERMINED TO BE 225 UG/KG FOR THIS COMPOUND
   (45 X 5 MICROGRAMS PER LITER).  THE AVERAGE CONCENTRATION OF
   TRICHLOROETHYLENE IN THE K AREA SOILS IS 4,900 UG/KG (ESE, RI, 1987),
   WHICH EXCEEDS 225 UG/KG, THE CALCULATED SOIL CRITERIA.  EXCAVATION AND
   CLEANUP OF THE SOILS IN THE K AREA WITH CONCENTRATIONS ABOVE 225 UG/KG
   IS EXPECTED TO RESULT IN REDUCTION OF CONTAMINANT TRANSFER FROM SOIL TO
   GROUNDWATER TO LEVELS WHICH, IN CONJUNCTION WITH OTHER FINAL REMEDIAL
   ACTIONS IN THE SOUTHEASTERN AREA, WILL EVENTUALLY REDUCE GROUNDWATER
   CONCENTRATIONS.

   ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THIS SITE, IF
   NOT ADDRESSED BY THE RESPONSE ACTION SELECTED IN THIS ROD, MAY PRESENT
   AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO THE PUBLIC HEALTH, WELFARE,
   OR THE ENVIRONMENT.

   #DA
   7. DESCRIPTION OF ALTERNATIVES

   THE FFS FOR OPERABLE UNIT ONE SCREENED A NUMBER OF ALTERNATIVES THAT
   COULD POTENTIALLY ACHIEVE THE REMEDIAL OBJECTIVE OF REDUCING
   CONTAMINATION TO LEVELS THAT ELIMINATE UNACCEPTABLE RISK TO HUMAN HEALTH
   AND THE ENVIRONMENT.  THE FINAL REMEDIAL ACTION ALTERNATIVES INITIALLY
   CONSIDERED FOR THE K AREA ENCOMPASSED THE FOLLOWING BASIC ACTIONS:

            *    NO ACTION
            *    CONTAINMENT AND A CAP
            *    THERMAL TREATMENT
            *    INNOVATIVE TECHNOLOGIES

   ALL ALTERNATIVES WERE EVALUATED USING THE FOLLOWING CRITERIA
   DERIVED FROM CERCLA SECTION 121:

            *    PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
            *    COMPLIANCE WITH ALL APPLICABLE OR RELEVANT AND APPROPRIATE
                 REQUIREMENTS(ARARS)
            *    LONG-TERM EFFECTIVENESS AND PERMANENCE
            *    REDUCTION OF WASTE TOXICITY, MOBILITY, AND VOLUME
            *    SHORT-TERM EFFECTIVENESS
            *    IMPLEMENTABILITY
            *    COMMUNITY ACCEPTANCE
            *    STATE ACCEPTANCE
            *    COST



   AS A RESULT OF INITIAL SCREENING CONDUCTED DURING THE FOCUSED
   FEASIBILITY STUDY, THE NUMBER OF ALTERNATIVES CONSIDERED FOR THE
   CONTAMINATED SOILS IN THE K AREA WERE REDUCED FROM ELEVEN TO FIVE.  THE
   ELIMINATED ALTERNATIVES AND THE PRIMARY REASONS FOR THEIR ELIMINATION
   MAY BE FOUND IN THE FFS.  FIVE ALTERNATIVES WERE SELECTED FOR FURTHER
   DETAILED ANALYSIS (TABLE 7.1).  THE NO ACTION ALTERNATIVE WAS RETAINED
   AS A BASELINE FOR THE FINAL EVALUATIONS.  ONE ALTERNATIVE REPRESENTS
   THE; NO-ACTION RESPONSE, ONE ALTERNATIVE IS LIMITED ACTION, ONE
   ALTERNATIVE IS FOR CONTAINMENT RESPONSE ACTION, ONE ALTERNATIVE IS A
   TREATMENT TECHNIQUE, AND ONE ALTERNATIVE INCORPORATES AN INNOVATIVE
   TECHNOLOGY.  THESE ALTERNATIVES ARE BRIEFLY DESCRIBED IN THE FOLLOWING SECTIONS.

   7.1  NO ACTION RESPONSE

   ALTERNATIVE 1A:

   NO ACTION - LONG-TERM MONITORING

            CAPITAL COST:                 $ 0

            ANNUAL OPERATION AND

            MAINTENANCE (O&M) COSTS:      $ 9355

            PRESENT WORTH:                $ 143,434

            TIME TO IMPLEMENT:            0 DAYS

   ALTERNATIVE 1A IS A NO ACTION ALTERNATIVE UTILIZING LONG-TERM
   GROUNDWATER MONITORING.  THE "NO ACTION" ALTERNATIVE IS REQUIRED TO BE
   EVALUATED AT EVERY SITE TO ESTABLISH A BASELINE FOR COMPARISON WITH
   OTHER ALTERNATIVES BEING CONSIDERED.  THIS ALTERNATIVE INVOLVES TAKING
   NO ACTION TO REMEDIATE CONTAMINATED MEDIA AT OPERABLE UNIT ONE.
   MONITORING WELLS IN THE K AREA WOULD BE SAMPLED AND THE CONTAMINANT
   CONCENTRATIONS MONITORED OVER TIME FOR COMPARISON WITH THE
   HEALTH-BASED CRITERIA DEVELOPED IN THE SE ENDANGERMENT ASSESSMENT.
   LONG-TERM GROUNDWATER MONITORING WOULD BE CONDUCTED IN COMPLIANCE WITH
   EPA 40 CFR CHAPTER 264, STANDARDS FOR THE OWNERS AND OPERATORS OF
   HAZARDOUS WASTE TREATMENT, STORAGE, AND DISPOSAL FACILITIES, SUBPART F,
   PART 264.100.

   ALTERNATIVE 1B:

       LIMITED ACTION - LONG-TERM MONITORING

       INSTITUTIONAL AND LAND USE CONTROLS

       CAPITAL COST:                      $ 0
       ANNUAL OPERATION AND

       MAINTENANCE (O&M) COSTS:           $ 9355

       PRESENT WORTH:                     $ 143,434

       TIME TO IMPLEMENT:                 0 DAYS

   ALTERNATIVE 1B IS A LIMITED ACTION ALTERNATIVE USING THE LONG-TERM
   GROUNDWATER MONITORING DESCRIBED IN ALTERNATIVE 1A COUPLED WITH
   INSTITUTIONAL AND LAND USE CONTROLS.  THESE CONTROLS WOULD PROVIDE A
   MEASURE OF PROTECTION FOR HUMAN HEALTH AND THE ENVIRONMENT BY
   RESTRICTING THE USE OF THE GROUNDWATER AND THE SURFACE WATER AFFECTED BY
   THE CONTAMINATION RESULTING FROM THE GROUNDWATER MOVEMENT THROUGH THE
   CONTAMINATED SOILS.  LONG-TERM GROUNDWATER MONITORING WOULD BE CONDUCTED
   IN COMPLIANCE WITH EPA 40 CFR CHAPTER 264, STANDARDS FOR OWNERS AND
   OPERATORS OF HAZARDOUS WASTE TREATMENT, STORAGE, AND DISPOSAL
   FACILITIES, SUBPART F, PART 264.100.



   7.2  CONTAINMENT RESPONSE

   ALTERNATIVE 2C:

            CONTAINMENT - MULTIMEDIA CAP

            CAPITAL COST:                 $ 104,960

            ANNUAL OPERATION AND
            MAINTENANCE (O&M) COSTS:      $ 9705

            PRESENT WORTH:                $ 254,150

            TIME TO IMPLEMENT:            6 MONTHS

   ALTERNATIVE 2C IS A MULTIMEDIA CAP DESIGNED TO PREVENT THE INFILTRATION
   OF RAINFALL AND STORM WATER INTO THE CONTAMINATED ZONES.  THE
   CONTAMINATED SOIL WOULD BE LEFT IN PLACE AND A CAP WOULD BE INSTALLED
   OVER THE ENTIRE AREAS; AREA K-1 IS 10,000 FT2 AND ARE K-3 IS 4000 FT2.
   A MULTIMEDIA CAP WOULD CONSIST OF A 2-FOOT CLAY LINER OVERLAIN BY A
   SYNTHETIC LINER, A 1-FOOT SAND LAYER FOR DRAINAGE, AND 5 FEET OF SOIL
   COVER (FIGURE 7.1).  A SEPARATE CAP WOULD BE DESIGNED FOR EACH OF THE
   AREAS, K-1 AND K-3.  THE CAPS WOULD BE DESIGNED TO MEET ARARS UNDER THE
   RCRA LANDFILL CLOSURE REGULATIONS IN EPA 40 CFR CHAPTER 264, STANDARDS
   FOR OWNERS AND OPERATORS OF HAZARDOUS WASTE TREATMENT, STORAGE, AND
   DISPOSAL FACILITIES, PART 264.310 AS WELL AS THE PENNSYLVANIA
   GROUNDWATER AND CLOSURE REGULATIONS OUTLINED IN CHAPTER 75.264.

   7.3  THERMAL TREATMENT RESPONSE

   ALTERNATIVE 3D:

       THERMAL TREATMENT - HIGH-TEMPERATURE INCINERATION

            CAPITAL COST:                 $ 4,235,191

            ANNUAL OPERATION AND

            MAINTENANCE (O&M) COSTS:      $ 0

            PRESENT WORTH:                $ 4,235,191

            TIME TO IMPLEMENT:            90 DAYS

   THE OBJECTIVE OF THIS ALTERNATIVE IS TO EXCAVATE SOILS WITH
   CONCENTRATIONS ABOVE 225 UG/KG AND PROVIDE THERMAL TREATMENT OF THE
   CONTAMINATED SOILS TO THE LOWEST LEVELS POSSIBLE SO THAT THE ASH CAN BE
   USED AS CLEAN BACKFILL IF THERE ARE NO DETECTABLE LEVELS OF
   CONTAMINATION REMAINING.  THE UNIT WOULD CONSIST OF A ROTARY KILN WITH A
   SECONDARY COMBUSTION CHAMBER, PACKED TOWER, AND JET SCRUBBER.
   APPROXIMATELY 8000 YD-3 OF CONTAMINATED SOILS WOULD BE EXCAVATED AND
   INCINERATED ONSITE WITH THIS MOBILE UNIT (AREA K-1: 10,000 FT-2 X 18 FT
   DEEP; AREA K-3: 4000 FT-2 X 8 FT DEEP).  INCINERATION RATES WOULD BE
   MAINTAINED TO ENSURE DESTRUCTION EFFICIENCIES GREATER THAN 99.99 PERCENT
   AND TO COMPLY WITH PARTICULATE STANDARDS AND VOC EMISSIONS GUIDELINES.
   THE ASH RESULTING FROM THE INCINERATION WOULD BE USED AS BACKFILL IN THE
   K-1 AND K-3 AREAS.  DUE TO THE ANTICIPATED VOLUME REDUCTION OF THE SOIL
   FROM THE INCINERATION PROCESS, ADDITIONAL SOILS WOULD BE NEEDED TO
   COMPLETE THE BACKFILLING OF THE EXCAVATED AREAS.  ARARS FOR THIS
   ALTERNATIVE INCLUDE: PENNSYLVANIA TITLE 25; CHAPTERS 75 (SOLID WASTE
   MANAGEMENT FACILITIES APPLYING FOR A PERMIT AND INCINERATORS), 271
   (MUNICIPAL WASTE MANAGEMENT), 273 (MUNICIPAL WASTE LANDFILLS), 123 (EPA
   PM-LO STANDARDS), 127 (CONSTRUCTION, MODIFICATION, REACTIVATION, AND
   OPERATION OF SOURCES), 131 (AMBIENT AIR QUALITY STANDARDS), THE PADER
   AIR TOXIC GUIDELINES, EPA 40 CFR CHAPTERS 264 AND 261, AND TECHNICAL
   GUIDELINES FOR INCINERATORS.



   7.4 INNOVATIVE TECHNOLOGY RESPONSE

   ALTERNATIVE 4A:

            INNOVATIVE TECHNOLOGIES - LOW-TEMPERATURE THERMAL TREATMENT

            CAPITAL COST:                 $ 1,539,191

            ANNUAL OPERATION AND
            MAINTENANCE (O&M) COSTS:      $ 0

            PRESENT WORTH:                $ 1,539,191

            TIME TO IMPLEMENT:            70 DAYS

   THE OBJECTIVE OF THIS ALTERNATIVE IS TO REDUCE SOIL CONTAMINANT
   CONCENTRATIONS BELOW THE CLEANUP CRITERIA OF 225 UG/KG WITHOUT POSING
   ADDITIONAL RISKS AS A RESULT OF AIR EMISSIONS.  THIS ALTERNATIVE WILL
   EXCAVATE SOILS WITH CONCENTRATIONS ABOVE 225 UG/KG AND PROVIDE THERMAL
   TREATMENT OF THE CONTAMINATED SOILS TO THE LOWEST LEVELS POSSIBLE SO
   THAT THE ASH CAN BE USED AS CLEAN BACKFILL IF THERE ARE NO DETECTABLE
   LEVELS OF CONTAMINATION REMAINING.  A LOW-TEMPERATURE THERMAL UNIT
   EVAPORATES VOCS THROUGH THE APPLICATION OF THE CONTAMINATED SOILS TO AN
   INDIRECT HEAT EXCHANGER.  THIS UNIT OPERATES AT TEMPERATURES UP TO 450
   DEGREE FAHRENHEIT TO DRY AND HEAT THE SOILS.  ANTICIPATED EFFICIENCY OF
   THIS TREATMENT TECHNIQUE IS GREATER THAN 99.95 PERCENT.  THE VAPORIZED
   CONTAMINANTS CAN EITHER BE DESTROYED THROUGH A SECONDARY
   HIGH-TEMPERATURE COMBUSTOR OR COLLECTED THROUGH CONDENSATE OR ADSORPTION
   ONTO ACTIVATED CARBON (FIGURE 7.2).  IF ACTIVATED CARBON IS UTILIZED FOR
   EMISSIONS TREATMENT, THIS CARBON WOULD BE DISPOSED OF IN ACCORDANCE WITH
   RCRA REGULATIONS.  APPROXIMATELY 8000 YDS OF SOIL WOULD BE EXCAVATED AND
   TREATED ONSITE WITH THIS MOBILE UNIT.  ONCE TREATED, THE SOILS COULD BE
   RETURNED TO THE ORIGINAL EXCAVATION.  ARARS FOR THIS ALTERNATIVE
   INCLUDE:  PENNSYLVANIA TITLE 25; CHAPTERS 75 (SOLID WASTE MANAGEMENT
   FACILITIES APPLYING FOR A PERMIT AND INCINERATORS), 271 (MUNICIPAL WASTE
   MANAGEMENT), 273 (MUNICIPAL WASTE LANDFILLS), 123 (EPA PM-10 STANDARDS),
   127 (CONSTRUCTION, MODIFICATION, REACTIVATION, AND OPERATION OF
   SOURCES), 131 (AMBIENT AIR QUALITY STANDARDS), THE PADER AIR TOXIC
   GUIDELINES, EPA 40 CFR CHAPTERS 264 AND 261, AND TECHNICAL GUIDELINES
   FOR INCINERATORS.  THE PENNSYLVANIA PROPOSED RESIDUAL WASTE REGULATIONS,
   PA BULLETIN VOLUME 20, NUMBER 8, FEBRUARY 24, 1990, WILL GOVERN HANDLING
   AND FINAL DISPOSITION OF THE TREATED WASTE.  IN ADDITION, THE SITE WILL
   BE CAPPED IN ACCORDANCE WITH THE PA RESIDUAL WASTE REGULATIONS.

   #SCAA
   8. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

   CERCLA AND THE NCP DICTATE THE USE OF THE SET OF NINE CRITERIA TO
   EVALUATE REMEDIAL ACTION ALTERNATIVES FOR A NPL SITE (TABLE 8.1).  IN
   THIS SECTION, THE EVALUATION CRITERIA ARE BRIEFLY DESCRIBED AND ALL FIVE
   ALTERNATIVES ARE COMPARED TO THESE CRITERIA.

   8.1 EVALUATION CRITERIA

   THESE NINE EVALUATION CRITERIA ARE:

   THRESHOLD CRITERIA:

   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES WHETHER
   OR NOT A REMEDY PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW RISKS
   POSED THROUGH EACH PATHWAY ARE ELIMINATED, REDUCED, OR CONTROLLED
   THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL CONTROLS.

   COMPLIANCE WITH ARARS ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL OF
   THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS OF FEDERAL AND
   STATE ENVIRONMENTAL STATUTES AND/OR PROVIDE GROUNDS FOR INVOKING A



   WAIVER.

   BALANCING CRITERIA:

   LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE MAGNITUDE OF
   RESIDUAL RISK AND THE ABILITY OF A REMEDY TO MAINTAIN RELIABLE
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT OVER TIME ONCE CLEANUP
   GOALS HAVE BEEN MET.

   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME (TMV) THROUGH TREATMENT IS
   THE ANTICIPATED PERFORMANCE OF A TREATMENT TECHNOLOGY THAT MAY BE
   EMPLOYED IN A REMEDY.

   SHORT-TERM EFFECTIVENESS REFERS TO THE SPEED WITH WHICH THE REMEDY
   ACHIEVES PROTECTION, AS WELL AS THE REMEDY,S POTENTIAL TO CREATE ADVERSE
   IMPACTS ON HUMAN HEALTH AND THE ENVIRONMENT THAT MAY RESULT DURING THE
   CONSTRUCTION AND IMPLEMENTATION PERIOD.

   IMPLEMENTABILITY IS THE TECHNICAL AND ADMINISTRATIVE FEASIBILITY OF A
   REMEDY, INCLUDING THE AVAILABILITY OF MATERIALS AND SERVICES NEEDED TO
   IMPLEMENT THE CHOSEN SOLUTION.

   COST INCLUDES CAPITAL, OPERATION AND MAINTENANCE COSTS, AND PRESENT
   WORTH.  AN OPERATING PERIOD OF 30 YEARS WAS SELECTED TO ALLOW FOR
   COMPARISON OF ALTERNATIVES.

   MODIFYING CRITERIA:

   STATE ACCEPTANCE INDICATES WHETHER, BASED ON ITS REVIEW OF THE FFS AND
   THE PROPOSED PLAN FOR THIS OPERABLE UNIT, THE STATE CONCURS WITH,
   OPPOSES, OR HAS NO COMMENT ON THE PREFERRED ALTERNATIVE.

   COMMUNITY ACCEPTANCE IS ASSESSED IN THE RECORD OF DECISION FOR THIS
   OPERABLE UNIT FOLLOWING A REVIEW OF THE PUBLIC COMMENTS RECEIVED ON THE
   FFS AND THE PROPOSED PLAN.

   8.2 ANALYSIS OF ALTERNATIVES

   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   ALTERNATIVES 1A AND 1B DO NOT REDUCE CONTAMINANT CONCENTRATIONS IN THE
   GROUNDWATER, ALTHOUGH 1B WOULD PROVIDE INFORMATION ON MIGRATION OF
   CONTAMINANTS AND THE POTENTIAL THREAT TO RECEPTORS.  ALTERNATIVE 2C
   WOULD REDUCE THE AMOUNT OF INFILTRATION INTO THE CONTAMINATED SOILS
   WHICH WOULD POTENTIALLY REDUCE THE CONCENTRATION AND MIGRATION OF
   CONTAMINANTS.  HOWEVER, THE LEVEL TO WHICH THIS ALTERNATIVE WOULD REDUCE
   THE GROUNDWATER CONCENTRATIONS IS UNKNOWN.  ALTERNATIVES 3D AND 4A WOULD
   BOTH RESULT IN A REDUCTION OF VOC CONCENTRATIONS IN THE SOILS, WITH A
   RESULTING REDUCTION IN THE GROUNDWATER CONCENTRATIONS.

   COMPLIANCE WITH ARARS

   ALTERNATIVES 1A AND 1B WOULD NOT ACHIEVE THE ARARS FOR THE CONTAMINATED
   SOILS BASED ON THE GROUNDWATER CONCENTRATIONS IN THE AREAS AND THE LEVEL
   OF CLEANUP REQUIRED FOR SOIL CLEANUP.  ALTERNATIVE 2C WOULD NOT ACHIEVE
   SOIL CLEANUP ARARS FOR THE SOURCE AREAS AND THIS ALTERNATIVE WOULD
   REQUIRE ADDITIONAL TESTING TO DETERMINE IF IT WOULD REDUCE CONTAMINANT
   CONCENTRATIONS IN THE GROUNDWATER TO ACCEPTABLE CHEMICAL-SPECIFIC ARARS.
   ALTERNATIVES 3D AND 4A WOULD BE EXPECTED TO RESULT IN ACHIEVEMENT OF
   SOIL ARARS FOR THE SOURCE AREAS AND THEREFORE REDUCE THE GROUNDWATER
   CONCENTRATIONS BELOW THE CHEMICAL-SPECIFIC ARARS.  ALTERNATIVES 3D AND
   4A WOULD ALSO COMPLY WITH THE NECESSARY ACTION-SPECIFIC ARARS.

   LONG-TERM EFFECTIVENESS AND PERMANENCE

   WITH ALTERNATIVE 2C, THE LONG-TERM EFFECTIVENESS OF THE CAP TO CONTROL
   THE SOURCE IS UNDETERMINED AND THE EFFECT ON THE GROUNDWATER IS ALSO



   UNDETERMINED.  BY REMOVING THE CONTAMINANTS FROM THE SOILS, ALTERNATIVES
   3D AND 4A ARE HIGHLY EFFECTIVE IN THE LONG-TERM.  THESE ALTERNATIVES
   WOULD NECESSITATE EXCAVATION OF THE SOILS BEFORE THE TREATMENT COULD
   BEGIN SO THAT THE PERFORMANCE OF THE TREATMENT COULD BE MORE EASILY MONITORED.

   REDUCTION OF TOXICITY, MOBILITY, OR VOLUME (TMV) THROUGH TREATMENT

   ALTERNATIVE 2C WOULD THEORETICALLY REDUCE THE MOBILITY OF THE
   CONTAMINANT BY REDUCING THE INFILTRATION HOWEVER, THE LEVEL OF MOBILITY
   REDUCTION IS UNKNOWN.  THIS ALTERNATIVE WOULD NOT REDUCE THE TOXICITY OR
   THE VOLUME OF THE SOURCE.  ALTERNATIVES 3D AND 4A WOULD BOTH PROVIDE FOR
   SUBSTANTIAL REDUCTION IN TMV OF THE CONTAMINANT IN THE SOIL USING
   HIGH-TEMPERATURE INCINERATION (3D) OR LOW-TEMPERATURE THERMAL TREATMENT
   (4A) TO ACHIEVE ACTUAL DESTRUCTION OF THE CONTAMINANTS.

   SHORT-TERM EFFECTIVENESS

   IN ALTERNATIVE 2C, THE INSTALLATION OF A CAP WOULD HAVE AN UNDETERMINED
   EFFECT ON THE MIGRATION OF CONTAMINANTS, THEREFORE THE SHORT-TERM
   EFFECTIVENESS OF THIS ALTERNATIVE IS UNKNOWN.  ALTERNATIVES 3D AND 4A
   ARE BOTH FAIRLY EFFECTIVE IN THE SHORT TERM.  HOWEVER, 4A WOULD TAKE THE
   LEAST TIME TO IMPLEMENT WHICH WOULD RESULT IN GREATER SHORT-TERM
   EFFECTIVENESS.

   IMPLEMENTABILITY

   ALL ALTERNATIVES UTILIZE KNOWN TECHNOLOGIES FOR WHICH THE NECESSARY
   EQUIPMENT AND EXPERTISE IS READILY AVAILABLE.  THEREFORE, NO
   IMPLEMENTATION PROBLEMS ARE ANTICIPATED FOR ANY OF THE ALTERNATIVES.

   COST

   ALTERNATIVE 2C HAS LOW CAPITAL, OPERATION AND MAINTENANCE (O&M) COSTS,
   AND PRESENT WORTH COSTS.  HOWEVER, THIS ALTERNATIVE DOES NOT SATISFY THE
   OTHER EIGHT CRITERIA.  ALTERNATIVES 3D AND 4A BOTH FULFILL THE OTHER
   CRITERIA WITH 4A HAVING LOWER CAPITAL AND PRESENT WORTH COSTS
   ($1,539,191) THAN 3D ($4,235,191).  BOTH 3D AND 4A HAVE NO O&M COSTS
   ASSOCIATED WITH THEIR IMPLEMENTATION.

   STATE ACCEPTANCE

   STATE AND FEDERAL ACCEPTANCE OF THE PREFERRED ALTERNATIVE WAS EVALUATED
   AFTER PADER AND EPA HAD REVIEWED AND APPROVED THE PROPOSED PLAN FOR THE
   SE AREA.

   COMMUNITY ACCEPTANCE

   COMMUNITY ACCEPTANCE OF THE PREFERRED ALTERNATIVE WAS EVALUATED AFTER
   THE PUBLIC COMMENT PERIOD ON THE PROPOSED PLAN FOR THE SE AREA.  THE
   COMMUNITY ACCEPTANCE IS DESCRIBED IN THE RESPONSIVENESS SUMMARY OF THIS ROD.

   TABLE 8.1 IS A SUMMARY OF THE DETAILED ANALYSIS FOR THE FIVE
   ALTERNATIVES WHICH WERE CONSIDERED FOR THE CONTAMINATED SOILS IN THE K AREA.

   #SR
   9 THE SELECTED REMEDY

   THE PREFERRED ALTERNATIVE FOR OU1 IS ALTERNATIVE 4A, INNOVATIVE
   TECHNOLOGY.  THIS ALTERNATIVE INCLUDES EXCAVATION AND LOW-TEMPERATURE
   THERMAL TREATMENT OF THE CONTAMINATED SOILS.  BASED ON CURRENT
   INFORMATION, THIS REMEDIAL APPROACH WOULD APPEAR TO PROVIDE THE BEST
   BALANCE IN MEETING THE NINE EVALUATION CRITERIA.

   9.1 RATIONALE FOR SELECTION OF PREFERRED ALTERNATIVE

   THE FINAL REMEDIAL ACTION RECOMMENDED FOR THE CONTAMINATED SOILS IN THE



   K AREA AT LEAD IS ALTERNATIVE 4A, EXCAVATION AND LOW-TEMPERATURE THERMAL
   TREATMENT OF THESE SOILS.  THE SELECTED REMEDY IS COMPRISED OF:

   A.  EXCAVATION OF 8000 YD3 OF CONTAMINATED SOILS ACCORDING TO THE
       PROCEDURES OUTLINED PREVIOUSLY,

   B.  THERMAL TREATMENT OF THE CONTAMINATED SOILS AT A TEMPERATURE NOT TO
       EXCEED 450OF,

   C.  DESTRUCTION OF THE VOLATILIZED CONTAMINANTS BY A SECONDARY
       HIGH-TEMPERATURE COMBUSTOR,

   D.  CHEMICAL ANALYSIS OF REPRESENTATIVE SAMPLES OF THE TREATED SOILS TO
       ENSURE CLEANUP CRITERIA ARE MET,

   E.   PROPER MANAGEMENT OF TREATED SOILS.

   FIGURE 9.1 PRESENTS A DIAGRAM OF THE TREATMENT SYSTEM.  THE SOILS WOULD
   BE STAGED IN AN AREA ADJACENT TO THE TREATMENT UNIT AND WOULD REQUIRE
   APPROXIMATELY 2 ACRES.

   LOW-TEMPERATURE THERMAL TREATMENT OF THE CONTAMINATED SOILS WOULD RESULT
   IN THE ACHIEVEMENT OF THE ARARS FOR THE SOILS AND ULTIMATELY FOR THE
   GROUNDWATER IN THE K AREA.  THE TECHNOLOGY HAS BEEN TESTED IN THE FIELD
   AND HAS PROVEN SUCCESSFUL IN LOWERING CONTAMINANT CONCENTRATIONS IN
   SOILS BELOW ARAR LEVELS.  ALSO, THE UTILIZATION OF THIS ALTERNATIVE
   WOULD MEET THE ARARS WHICH WERE DISCUSSED DURING THE DESCRIPTION OF THE
   ALTERNATIVE.  HOWEVER, COORDINATION WITH PADER WOULD BE NECESSARY FOR
   THE AIR EMISSION#.  THIS ALTERNATIVE IS COST EFFECTIVE IN THAT IT IS
   EXPECTED TO MEET THE ARAR AND RESPONSE OBJECTIVES FOR A COMPARABLE OR
   LOWER PRESENT WORTH COST THAN MOST OF THE OTHER TREATMENT ALTERNATIVES,
   AND THIS ALTERNATIVE SATISFIES ALL OTHER EVALUATION CRITERIA.  THERE ARE
   NO O&M COSTS ASSOCIATED WITH THIS ALTERNATIVE AND THE PRESENT WORTH OF
   THIS TREATMENT ($1,539,191) IS LOWER THAN ALTERNATIVE 3D, HIGH
   TEMPERATURE INCINERATION, WHICH IS THE ONLY OTHER ACCEPTABLE ALTERNATIVE.

   #SF
   10. STATUTORY FINDINGS

   BECAUSE THIS ACTION IS A FINAL REMEDIAL ACTION, IT IS NECESSARY TO
   ACHIEVE ALL REQUIREMENTS THAT WOULD APPLY TO A FINAL ACTION UNDER
   CERCLA.  THE ARMY PLANS TO REMEDIATE THE CONTAMINATED SOILS IN THE K
   AREA TO CLEANUP LEVELS THAT WOULD ELIMINATE THE NEED FOR ANY FURTHER
   ACTION WITH REGARDS TO THE SOILS IN THIS AREA.  THIS ACTION PROVIDES FOR
   THE REDUCTION AND MINIMIZATION OF CONTAMINANT MIGRATION BY TREATING THE
   SOILS AND THEREBY CONTROLLING THE SOURCES IN THE K AREA.

   10.1 PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

   AS REQUIRED BY SECTION 121 OF CERCLA, ALTERNATIVE 4A PROVIDES FOR THE
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY LOWERING THE
   CONTAMINANT CONCENTRATION IN THE SOILS AND ULTIMATELY IN THE
   GROUNDWATER.  THE TMV OF THE CONTAMINANTS IN THE SOILS AND GROUNDWATER
   WOULD BE PERMANENTLY AND SIGNIFICANTLY REDUCED AS A RESULT OF THE
   IMPLEMENTATION OF THIS TECHNOLOGY.  THIS ALTERNATIVE WOULD ALSO BE
   EFFECTIVE IN THE SHORT-TERM AS THIS METHOD OF TREATMENT TAKES THE LEAST
   AMOUNT OF TIME TO IMPLEMENT.  ALTHOUGH THE EXPOSURE LEVELS FOR THIS SITE
   ARE ALREADY WITHIN THE EPA ACCEPTED RANGE OF 1 X (10-4) TO
   1 X (10-6) FOR RISK, THIS TREATMENT WOULD REDUCE THE EXPOSURE LEVELS
   EVEN FURTHER.

   10.2 COMPLIANCE WITH ARARS

   ARARS ARE PROVIDED TO THE ARMY BY PADER AND EPA REGION III FOR THE SOIL
   AND AIR EMISSIONS FROM THE LOW-TEMPERATURE THERMAL TREATMENT UNIT.  THE



   AIR EMISSIONS FROM THIS TREATMENT WILL BE CONTROLLED BY EITHER A
   SECONDARY HIGH-TEMPERATURE COMBUSTOR OR ACTIVATED CARBON SO THAT
   ATTAINMENT WITH APPLICABLE FEDERAL AND STATE AIR REGULATIONS WILL BE
   ACHIEVED.  THE GENERATION OF ANY WASTES FROM THE IMPLEMENTATION OF THIS
   ALTERNATIVE WILL ALSO BE MANAGED ACCORDING TO APPLICABLE FEDERAL AND
   STATE REGULATIONS.  FEDERAL ARARS ARE NOT AVAILABLE FOR THE INDICATOR
   CONTAMINANTS IN THE SOIL; HOWEVER, THE STATE ARAR FOR THE INDICATOR
   CONTAMINANTS IN SOILS IS THAT THE SOILS MUST BE CLEANED UP TO THE EXTENT
   NECESSARY TO MEET THE GROUNDWATER CLEANUP.  THE STATE ARAR FOR
   GROUNDWATER IS BACKGROUND.  THEREFORE, THE SOURCE SOILS IN THE K AREA
   MUST BE REMEDIATED TO LEVELS WHICH WILL PROVIDE THAT THE PENNSYLVANIA
   GROUNDWATER ARARS ARE MET.  SELECTION OF THIS ACTION DOES NOT EXPRESSLY
   OR OTHERWISE WAIVE THE PENNSYLVANIA ARAR FOR GROUNDWATER WHICH REQUIRES
   THAT GROUNDWATER BE REMEDIATED TO BACKGROUND LEVELS.  EVALUATION OF THE
   RISKS TO AND POSED BY THE GROUNDWATER IS ONGOING AND WILL BE ADDRESSED
   IN OPERABLE UNIT 3.

   BECAUSE THIS ACTION IS BEING PERFORMED UNDER CERCLA, FORMAL PERMITS FOR
   DISCHARGES TO AIR AND OPERATION OF A WASTE TREATMENT FACILITY ARE NOT
   REQUIRED.  HOWEVER, PADER AND EPA TECHNICAL REQUIREMENTS FOR THESE
   PERMITS WILL BE ESTABLISHED AND MET DURING THE PERFORMANCE OF THIS FINAL
   REMEDIAL ACTION.

   10.3  COST-EFFECTIVENESS

   THIS ACTION HAS BEEN DETERMINED TO BE COST-EFFECTIVE IN THAT IT ACHIEVES
   THE REMEDIAL ACTION OBJECTIVES AND MEETS THE BEST BALANCE OF THE
   EVALUATION CRITERIA AT THE LEAST COST.

   10.4  UTILIZATION OF PERMANENT SOLUTIONS

   THIS ALTERNATIVE ACHIEVES A LONG-TERM PERMANENT SOLUTION AND UTILIZES
   INNOVATIVE TREATMENT TECHNOLOGY TO THE MAXIMUM EXTENT POSSIBLE.  IN
   ADDITION, THE PLANNED FINAL REMEDIAL ACTION SATISFIES THE STATUTORY
   PREFERENCE FOR EMPLOYING TREATMENT WHICH WILL SIGNIFICANTLY REDUCE THE
   MOBILITY, TOXICITY, AND VOLUME OF CONTAMINATED SOIL.  APPROXIMATELY,
   8,000 YD3 WILL BE EXCAVATED, TREATED, AND RETURNED TO THE SITE.  REMOVAL
   EFFICIENCIES OF APPROXIMATELY 97.00 PERCENT TO 99.95 PERCENT ARE
   EXPECTED FOR THIS PLANNED FINAL REMEDIAL ACTION.  THIS TREATMENT METHOD
   USES A KNOWN TECHNOLOGY FOR WHICH THE EQUIPMENT AND EXPERTISE IS READILY
   AVAILABLE, AND THIS TECHNOLOGY IS COST-EFFECTIVE.

   THE REMOVAL OF THE CONTAMINANTS WILL BE REALIZED WITH THIS PLANNED FINAL
   REMEDIAL ACTION.  THIS ALTERNATIVE WILL REDUCE THE RISKS ASSOCIATED WITH
   THE GROUNDWATER EXPOSURE SINCE THIS METHOD WILL DESTROY NEARLY ALL OF
   THE VOC CONTAMINANTS IN THE SOIL.  THEREFORE, THE SHORT-TERM AND
   LONG-TERM EFFECTIVENESS OF THE TREATMENT IS REALIZED.

   THE SHORT-TERM EFFECTIVENESS AND THE REDUCTION OF THE TMV WERE REGARDED
   AS THE MOST DECISIVE FACTORS IN THE SELECTION PROCESS.

   THIS ACTION IS A FINAL ROD ACTION FOR THE CONTAMINATED SOILS IN THE K
   AREA AS IT IS A PERMANENT SOLUTION.  IMPLEMENTATION OF THIS ALTERNATIVE
   WILL CONTRIBUTE TO THE OVERALL FINAL REMEDIAL ACTION IN THE SE AREA
   WHICH WILL BE CONCERNED WITH THE CONTAMINATED GROUNDWATER IN THIS AREA.
   LOW-TEMPERATURE THERMAL TREATMENT MEETS THE STATUTORY REQUIREMENT TO
   UTILIZE PERMANENT SOLUTIONS AND TREATMENT TECHNOLOGIES TO THE MAXIMUM
   EXTENT PRACTICABLE.



   #TA
             SUMMARY OF REMEDIAL ACTION ALTERNATIVES FOR DA SOILS
                 IN THE SE AREA AT LEAD FOR DETAILED ANALYSIS

   ALTERNATIVE                            TECHNOLOGIES USED

   1A. NO ACTION                          *         LONG-TERM GROUNDWATER
                                                    MONITORING ONLY

   1B. LIMITED ACTION                     *         LONG-TERM GROUNDWATER
                                                    MONITORING
                                          *         INSTITUTIONAL AND LAND
                                                    USE CONTROLS

   2C. CONTAINMENT                        *         MULTIMEDIA CAP

   3D. TREATMENT - THERMAL                *         EXCAVATE AND TREAT
                                                    ONSITE USING
                                                    HIGH-TEMPERATURE
   INCINERATION

   4A. INNOVATIVE TECHNOLOGIES            *         EXCAVATE AND TREAT
                                                    ONSITE USING
                                                    LOW-TEMPERATURE THERMAL
                                                    STRIPPING

   NOTE: DA = DISPOSAL AREA
         LEAD = LETTERKENNY ARMY DEPOT
         SE = SOUTHEASTERN SOURCE; ESE, 1986B


